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Because execution times of software depend on the hardware platform, we calculated the ratio of execution times of the least-squares fit and the fluoroBancroft algorithms as a measure of their relative performance (Fig. 1f) . Fluorophore localization was more than 100× faster with the fluoroBancroft algorithm. In a typical PALM experiment, we detected 10-100 molecules per frame and, in this range, the fluoroBancroft algorithm enhanced the performance of the full analysis routine up to 20-fold. For smaller numbers of fluorophores per frame, the localization routine used less of the overall computation time, and so the ratio of execution times decreased.
The total execution times of the entire PALM image analysis routine on an Intel Core 2 Quad 3.0 GHz personal computer (Fig. 1g) revealed that the fluoroBancroft algorithm permitted parallel data acquisition and analysis for up to 100 molecules per frame with a camera frame time of 100 ms, whereas Gaussian least-squares fitting was limited to only 3 molecules per frame. The image analysis may be accelerated by decreasing the field of view, which shortens the time required for peak searching.
Our software for online PALM image analysis (Supplementary Note) not only enables more efficient cellular imaging experiments, but also offers the possibility to automatically optimize key experimental parametersfor example, the activation laser intensitythus making the PALM method much more userfriendly. Moreover, it allows tracking of large structures inside living cells with super-resolution. 
My5C: web tools for chromosome conformation capture studies
To the Editor: The three-dimensional arrangement of chromosomes is critical for genome regulation. Chromosome organization can be studied using chromosome conformation capture (3C)-based assays 1, 2 . The '3C carbon copy' (5C) approach is an adaptation of 3C for high-throughput analysis of interaction networks and threedimensional folding of chromosomes 3 .
The 5C approach combines 3C with multiplexed ligation-mediated amplification with pools of primers to detect millions of chromatin interactions in parallel (Fig. 1) . The design of large numbers of 5C primers and the handling of large chromatin interaction maps can be daunting. To enable adoption of 5C, we developed my5C, a publicly available set of web tools for 5C studies (http://my5C.umassmed. edu/). Here we highlight the main features of my5C ( Supplementary  Data 1-4) .
My5C comprises two modules. The my5C.primers module is used to design 5C primers for restriction fragments throughout user-defined genomic regions (Supplementary Data 5) . For analysis of overall threedimensional conformation, alternating primer design schemes 3 (Fig.  1b) can be selected (Supplementary Data 6) . For studies of networks of interactions between specific genomic elementsfor example, promoters and enhancers 3 users can upload files containing genomic coordinates of these elements and my5C.primers will design forward and reverse primers for the two sets (Supplementary Data 7) . Primer designs can be downloaded along with a custom microarray probe set for detection of all interrogated interactions.
In the my5C.heatmap module, datasets are visualized as twodimensional heatmaps (Supplementary Data 8-13 ). Each datapoint corresponds to an interaction frequency between two loci (Fig. 1c) . To facilitate exploration of large datasets, the heatmaps are interactive: detailed information is provided regarding the interaction at the cursor position. Clicking a datapoint will display interaction profiles across the dataset for each of the interacting loci.
My5C.heatmap provides a variety of tools to analyze interaction data. Users can display the difference, ratio or log ratio of two datasets. My5C.heatmap also enables users to identify elements that interact more frequently than expected, which may point to specific looping associations. To identify larger patterns, users can smooth data or perform a variety of sliding window analyses (Fig. 1c) .
My5C.heatmap enables integrating chromosome conformation data with other genomic features. When a position on the heatmap is selected, links to the University of California Santa Cruz (UCSC) genome browser appear that lead to the corresponding positions in the genome. Lists of genomic annotations, for example, promoters, can be uploaded, and My5C.heatmap will highlight interaction data obtained for these loci in the heatmap.
Users can download data displayed as a heatmap as tables or as lists of pair-wise interactions that can be uploaded into Cytoscape for network visualization 4 . Data can be downloaded in UCSC BED format to display data as custom tracks in the UCSC genome browser (Fig. 1d and Supplementary Data 11) . This allows users to integrate interaction data with publicly available genome annotations in the genome browser.
To ensure confidentiality all data are password-protected, and users can opt not to store data on the my5C server. My5C provides a critical resource to the emerging field of chromosome conformational studies. 
